Wnt1-cre-mediated conditional loss of Dicer results in malformation of the midbrain and cerebellum and failure of neural crest and dopaminergic differentiation in mice.
The involvement of microRNAs (miRNAs) in the development of the neural crest (NC) cells and other neuronal differentiation is still poorly understood. Here, we investigated the global function of miRNAs in embryonic development by examining the Wnt1-cre-mediated Dicer knockout mice. Dicer ablation resulted in malformation of the midbrain and cerebellum and failure of NC and dopaminergic differentiation. First, the Dicer mutant fetuses exhibited dramatic malformation of the tectum and cerebellum and the eyelids were open. Second, the skeletal structures that are derived from the cranial NC were lost or mostly ablated in Dicer mutant mice. Third, deletion of Dicer in the NC cells resulted in the malformation of the dorsal root ganglia, enteric nervous system and sympathetic ganglia. Interestingly, the expression of neuropeptide Y and its potential regulators TrkA, AP-2alpha and AP-2beta was largely abolished in sympathetic neurons of Dicer mutant mice. Fourth, in situ hybridization data revealed that the expression of miR-9, miR-124 and miR-218 in the midbrain and rostral hindbrain area was mostly eliminated in the Dicer mutant mice. We then demonstrated that the development of dopaminergic neurons was impaired in Dicer-deleted mice. Our studies therefore suggest that miRNAs contribute to the embryonic development in multiple locations.